The 25+ 1 mutually orthogonal wave functions of a particle with spin 5 are explicitly worked out in the tensor formalism for a boson and in the Rarita-Schwinger formalism for a fermion, respectively. As an example of application, a method is described according to which an angular correlation function is calculated relativistically, in the case of an associated production of a hyperon and a kaon and their ensuing decays, assming that they have higher spins. § 1. Introduction So far we have had no clear evidence for the existence of a particle with spin higher than one. However, the possibility that some of strange particles may have higher spin values would not be excluded from the present experimental data.
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One of the orthodox methods for determining the spin of a particle consists in comparing a theoretically calculated angular correlation function with the corresponding experimental one. If we wish to calculate the angular correlation function relativistically, it is desirable to work out the 2s+ 1 mutually independent wave functions of a particle with arbitrary spin s. In such calcuhttions, relativistic effects have been taken into consideration, up to the present, only in the case of the electron and the electromagnetic field. Of course we can do almost the same thing using the knowledge only of the projection operators, as R. E. Behrends and C. Fronsdal did l ). However the advantage of using the wave functions explicitly is obvious.
\Ve choose these 2s + 1 wave functions in such a way that they are the eigenfunctions of the z-component of the spin of the particle in the rest system of the particle. Therefore these functions are orthogonal to each other. The principle we adopted to obtain these functions is quite simple. In the rest system of the particle, a set of the 25 + 1 wave functions of spin s can be constructed with the help of two sets of wave functions of spin 51 and spin S2, respectively (Sh S2 < s) :
where (51 52 5mls 1 52 m 1 7n 2 ) is the Clebsh-Gordan coefficient. The successive application of eq. (1) shows that the wave functions of arbitrary spin can be expressed in terms of spin ~ and/or spin 1 wave functions. The wave functions thus obtained will larter be transformed into a general coordinate system by a Lorentz transformation.
The tensor formalism for a boson and the Rarita-Schwinger formalism for a fermion are most convenient for our purpose, in which the equations of motion are for a boson and
for a fermion respectively.* Eq. (3b') can be derived from eqs. (3a) and (3b) and eq. (3c) from eq. (3b). We shall not here consider the case in which the mass !C of the particle vanishes. § 2. Const.ruction of the wave functions Our work will be carried out most conveniently in the momentum space. In the rest system of the particle, spin 1 wave functions are shown to be as follows :** =[ ~ •. for m=O ( 4') :and it IS well known that the positive energy solutions for spin -il particle are .and the negative energy solutions are
for m= ----. (6) it corresponds to the spinor index f. The latter will often be suppressed.
The principle in the previous section leads to the following expression of the :spin s wave functions in terms of these functions;
.and
.and We carried out computations to obtain the Lorentz transformation which transforms the rest system of the particle into the system in which the particle is moving with momentum p, The result is 
Thus UC~) (p) and 'vC~) (p) can be expressed as
( 15) where the use has been made of the relations, r4UC~) (0) =uC~) (0) and
We shall list below the properties of these functions e~q)(p), u(~)(p) and VC~) (p), which we can verify straightway since we wrote down these functions explicitly.
* It will sometimes be convenient if the coefficients a and b are understood to contain 0-symbols, oem, Ql+Q2+"'q;,-+() and oem, Q1+··· q.s) respectively, as in the case of e-G coefficients. 
This is the case since ~ (-1) " (11 2 0111 q -q) = O. Eq. (2d) is valid if the co-" efficient b is symmetric under the permutation of qh'" ,qs. vVe can easily prove
inserting the explicit expression of the CoG coefficients, and writing q=ql' q' =qlH
and Q = ~ qr, this ensures the invariance of b under the exchange of ql and ql+h.
1'=1
(
Eqs. (3b'), (3c), and (3d) can be verified in the similar way. 
and we may prove
where Q' is equal to ~ qr. The validity of these equations is exhibited by the r=1 insertion of the explicit expressions of the C-G coefficients.
It is not difficult to show the orthonormality of these functions directly making -use of eqs. (16c) and (17a, b) and the orthonormality of the C-G coefficients:
.Also we can show that The quantized wave functions of spin s which will be denoted by bold letters can be expanded in terms of the corresponding c~number wave functions:
(24) 
other commutators =0,
[Am(k), A;,(k')]+=[Bm(k), B;,(k')]+=a(m, m')a(k-k') (27)
other anticommutators = O.
The commutation relations for the quantized wave functions are now easily written down, by using the commutation rules (26) and (27),
where L1 is the usual invariant Ll-function
.and it can readily be demonstrated that the projection operators defined by 
where my and mK are z-components of the spins of, Y and K, respectively. Epr()(i depends .on tl1e detailed structure of the interaction and cannot be determined only from geometrical consideration. So, we shall here confine our calcula:-tion to the density matrices of the hyperon and kaondecays.
The element of the S-matrix relevant to the process In consideration reads «(,.
p, qlSlmy, P) where \Vith all these relations together we can write (e, p; qlSlmy, P) = (27r)4 (}4(P_ p-q) (r:, p; qimy, P)
and the transition matrix (C, p; qlmy, P) is given by
As ¢* (q) = (2qo) -1/2 have no connection with angles, so we shall omit it hereafter.
The consideration of the transformation property suggests that the function F is expressible as the sum of products of rApA' rAPA' PIL' Pift-' (~(f1i' fl), 1'5 and scalar functions of PrJ-and P',L' We can assume without loss of generality that rAPA or rAP A stands on the left or right end of each term, so that we can replace it by the proton or hyperon mass. Finally we have, by virtue of the eqs. and PILPIL becomes -Po /C in the rest system of the hyperon which depends only on the Q-value, so we may regard them as mere numerical constants. Therefore the transition matrix can be written as 
where the use has been made of the relation
By the help of the relations
where
and the inverse relation of eq. (43) 
and the product of the factors we discarded would give, if retained, the reciprocal Using eq. ( 50), we get the following expression for the density matrix, 
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only In nonrelativistic approximation and, moreover, the usual 3-dimensional calculation is based upon the conservation of the space components [(i, j) -components (i, j = 1,2,3) ] of the total angular momentum. According to our method here described, angular correlation functions can be calculated without recourse to orbital angular momenta and also the conservation of the space-time components [(i, 4)--components] of the total angular momentum is properly taken into consideration. Though in the two-body decay of a particle, however, only the conservation of the space components of the total angular momentum completely fixes the geometrical relations of the decay, so that the 3-dimensional calculation yields the result not different from the 4-dimensional one, the calculation according to our method will give a more restrictive result than the 3-dimensional one in the case of a reaction in which four or more particles participate in the initial and final states.
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